Quaternary nitrogen compounds affect carnitine distribution in rats. Particular emphasis on edrophonium.
Edrophonium (ethyl(m-hydroxyphenyl)dimethylamine) acutely modifies carnitine levels in different rat tissues, increasing hepatic and reducing blood and renal levels. After 2 h edrophonium treatment, the total serum carnitine levels were decreased by 16 (P < 0.001) and 33 (P < 0.001) percent in fed and fasted rats respectively compared to control, and in kidney the levels decreased by 11 (P < 0.05) and 34 (P < 0.001) percent whereas in liver the edrophonium treatment increased the levels by 43 (P < 0.001) and 59 (P < 0.001) percent. The edrophonium action does not depend on the route of administration or on the nutritional state of the animal. Its activity on carnitine levels is neither accompanied by significant variation of serum parameters of carbohydrate, fat and protein metabolism nor of insulin levels. The edrophonium activity is not related to cholinergic action, as physostigmine and ambenonium at concentrations known to increase cholinergic activity do not modify carnitine distribution in tissues. Trimethylphenylammonium (TPA) and trimethyl(p-aminophenyl)ammonium (TPA.NH2), compounds structurally similar to edrophonium, are on the contrary active on levels of carnitine and this effect is not related to their cholinergic potency. In 24 h fasted rats after the TPA and TPA. NH2 treatment, the total serum carnitine levels were decreased by 32 (P < 0.001) and 13 (n.s.) percent respectively compared to control, and in kidney the levels decreased by 15 (P < 0.02) and 5 (n.s.) percent, whereas in liver the treatment increased the levels by 72 (P < 0.001) and 45 (P < 0.01) percent. Moreover atropine, an acetylcholine antagonist, affects carnitine distribution in a way similar to edrophonium. Edrophonium activity on carnitine distribution, probably affects (inter)cellular carnitine transport by direct action on plasma membrane. Effect on capillary endothelium may be responsible for its observed action on muscle contraction force in imminent ischemia.